Restrained electrostatic potential partial charges (1) for ethanol were taken from Cheatham et al. (2). Partial charges for 1,4-dioxane were computed using the formalism of Cieplak et al. (3). First, an AM1 (4) energy-minimized structure was used for MerzKollman electrostatic potential charge fitting (5) at the HF/6-31G* level with Gaussian '03 Revision C.02 (6). Two-step RESP charge fitting was then conducted using Antechamber 1.62 (7). The charges and atom type assignments are given in table S1.
A variant of the reverse cumulative averaging procedure described by Yang et al. (8) was used to determine the adequacy of the equilibration phase, and whether convergence was attained for calculated quantities. In this procedure, all 25 trajectories for each solvent system were coarse grained into intervals of varying length (see Table  S2 ), and the average inter-bond separation was calculated for each interval. Average values from equivalent intervals of each of the 25 trajectories were then averaged. Next, reverse cumulative averages were calculated from the resulting data set. These are graphed in Fig. S1 . The Student t-test was applied as described by Yang et al. 8 to determine equilibration and convergence. The time t 0 with the lowest value of the Student t-test statistic was taken to be the earliest time when equilibration had occurred, and hence all data at times less than t 0 was discarded from each of the 25 trajectories. Table S2 lists the length of time beyond the initial 100 ps equilibration period that was required for complete equilibration.
We were able to reproduce the quantum yield within the limits of experimental error by analyzing a 40% subinterval of the equilibrated trajectories. This is a further indicator of convergence.
Supplementary Discussion: Base stacking in dTpdT
It has been shown by NMR (9) that (dT) 3 does not have significant amounts of base stacking. Murata et al. (10) have shown that dTpdT has a fairly small amount of base stacking. The main difference between their free energy diagram and the one calculated from our data (Supplementary Figure S2) is the presence in our calculations of structures with very large bond-bond separations. Similar results were obtained in another MD study (11) , which uses the same force field we used. Clearly, this discrepancy with the results of Murata et al. could be due to differences in force fields, especially the extent to which the B-form structure has been stabilized (12).
Supplementary Discussion: Differences in the cis-syn mean dimerizable structure for 60% (v/v) ethanol
The C5-C6 double bonds of the mean dimerizable structure in 60% (v/v) ethanol ( Fig. S6 B) . In canonical B-form structures (13) and in the actual cis-syn dimer (14, 15) , γ is +synclinal. However, it was argued from NMR studies of isolated dimer bases (16) (17) (18) that antiperiplanar and +synclinal values of γ are equally likely. This was also observed by Hruska et al. (19) . Therefore, the final dimer structure may conserve this bond torsion. For the trans-syn dimer, those conformers that have the same glycosidic torsion angles as the trans-syn I conformation (as discussed above) were found to have either an +synclinal value for this angle, similar to that reported by Tabaczynski et al. (17, 20) (83% abundance), or they take on an antiperiplanar conformation, which was not observed for the trans-syn dimer of dTpdT, but was observed in dTpdU and dUpdU (17, 20) . As discussed in the main text, the distribution of this dihedral angle may be an artefact of the force field at long simulation times (21, 22) . The part of the trajectory that was determined to be in the equilibration period is marked on the graph. This portion was excluded from analysis. Note that dTpdT in 50% dioxane was determined to be fully equilibrated after the 100 ps equilibration period applied to all systems (see text for details).
FIGURE S2
Free energy profile of dTpdT in aqueous solution. 
FIGURE S10
Mean dimerizable structure for dTpdT in 60% EtOH.
